I. BACKGROUND
UCHING city of Sarawak State, Malaysia relies on Sarawak Kiri River for drinking water, in which the basin is gazette as Water Supply Catchments since 1993. In order to increase raw water yield of the river, a sheet pile weir is positioned across Sarawak Kiri River in Batu Kitang completed in 2005 [1] . A water treatment plant is located about 700 m from the weir. Further to secure water resources for the capital city, a roller-compacted concrete (RCC) Bengoh Dam is erected 38 km upstream of Batu Kitang Weir (see Figure 1 ) and completed by end of 2010. However, impoundment has not started during the writing of this paper. The dam with 77.5 m full supply level (see Figure 2 ) is meant solely as enduring water storage not for direct abstraction but to regulate flow along Sarawak Kiri River [2] . The catchment at the dam site represents about 20% of that at Batu Kitang. River water as natural resources is a necessary amenity for societies. Long term water supply scheme for Kuching city would consist of Batu Kitang Intakes, Batu Kitang Weir and Bengoh Reservoir. As such, Sarawak Kiri River has changed from a natural to regulated regime. The operations of these facilities would have major impact on the health of river [3] and therefore presented a need for proper operation management. There are numerous reports of important rivers in the world that have suffered significant environmental impacts due to man-made changes to natural regimes. For example, River MurrayDarling of Australia is a well-known river with multiple water controlled structures that evident for water quality decline [4] . A series of dams, weirs and five barrages have generally reduced the flow variability [5] . Water level upstream remains at a fairly constant level for long periods [6] to cause deterioration of the riverine environments of Murray-Darling basin [7] . 
Bungoh Range
Reservoir and downstream regulated river share a common origin and unidirectional relationship [8] . With Bengoh Dam at the upstream end of river, Sarawak Kiri River flow depends on the dam release. With Batu Kitang Weir at the downstream end, the flow can be in stagnation states if too little flow is discharged through the dam. From the river engineering standpoint, flow on top of weir should sufficiently be in supercritical states. It means that the flow regime is always turbulent in most cases, enabling aeration of water downstream as one of its significant functions. Once flow goes beyond supercritical state, called the drowned condition, the weir has little impact on flow. Therefore, the release of Bengoh Dam can be potentially maneuvered towards achieving supercritical conditions at weir to provide a desire flow condition [9] . In this case, river modelling is capable of to speculate the dam releases [10] .
II. METHODS
A hydrodynamic InfoWorks River Simulation (RS) model is utilized for modelling the hydraulics of Sarawak Kiri River systems (see Figure 3) . The model building is of typical 1-D hydraulic model [11] . A base model representing the existing conditions with weir has been calibrated and validated to at least 80% of confidence. After that, dam is added for investigation. InfoWorks RS is not meant to model a dam, and therefore no report of the software is used on dam modelling before. However, we attempt here to model Bengoh Dam as a high gate river structure with spill unit. After the completion of dam construction, there would be followed by environmental assessment and water impoundment for one and half year. At the current stage, field data on the dam releases are not available.
III. RESULTS AND DISCUSSION
Bengoh Dam is designed to operate as a water reservoir dam. Release of raw water all year round would provide sufficient raw water supply for Batu Kitang water treatment plant. As water demand increases, the incidence of drawdown at the end of drier period of the year (September-October) would increase therefore providing some flood absorption during Monsoon season (November-December). The model running provides a guide on the volume of water to be released by benchmarking the conditions at Batu Kitang Weir. In the absence of any real dam release data, the modellers have to try out different flow rates, starting from as low as 10 m 3 /s to as high as 800 m 3 /s.
Referring to Figure 4 , three cross sections at the vicinity of weir are selected to portray the long section profiles at weir. In the cases of low dam releases (as in Figure 4b ), 10, 20 and 50 m 3 /s of water volumes are routed through the braided Sarawak Kiri River. The consequences of water level range before weir is rather small and the water level after weir remains unchanged for all three flow scenarios. All three scenarios achieve supercritical state at weir. However, for flows of 10 m 3 /s when routed through the river from dam to weir, the model predicts a low velocity ranges between 0.013 to 0.027 m/s due to differences in river sections and river shapes. Such low velocities are not favorable because it would provide a condition for natural algae to bloom in tropical climate thus causing water eutrophication processes. High concentration of algae in river water is toxic to most biota. It is based on this fact that the modellers suggested a minimum dam release of 20 m 
